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Abstract : An attempt was made to isolate morphological mutants from
wild populations of Drosophila ananassae from two locations close to
Colombo in Sri Lanka to estimate the mutation load in these wild populations.

Seventeen mutants of spontaneous origin have been isolated. From
eight recessive mutants, namely, marginal cell cross vein wing (n:cv), marginal cell
double cross vein wing (mdcv), demi wing (dw), reduced eye (re), brown eye(bw),
marginal celless wing (mcl), semi wing (sw) and cut wing (ct) it has been
calculated that the hetrozygous mutant load in D. ananassae in the wild popula-
tions 1n Sr1 Lanka 15 0.29 per individual. The value is seen to be much lower
than the value obtained for D. ananassac in a Pacific Island by Spencer (0.63
per individual). A domtnant mutant, Curled wing (Cu), was also obtained
from the wild. The mutants hooked leg (h/), net wing (nt), balooned semi
wing (bsw) arose from the cultures of reduced eye (re), hooked leg (hl) and
semt wing(sw) respectively. Two other mutants contracted wing (cnt),
vesiculated wing (vs) arose from the culture of Curled wing (Cu) and notch
wing(n) mutant arose from the culture of marginal cell less wing (mel). These
have not been fully tested. The mutants marginal cell cross vein wing (mcy),

marginal cell double cross veins wing (ndev), demi wing (dw), reduced eye(re),
~ marginal cell less wing (mcl), semi wing (sw), balooned semi wing (bsw) and Curled
wing (Cu) to our knowledge is being reported for the first time.  Seven mutants

are due to autosomal recessive genes, four are recessive sex linked mutants
and only one 1s a dominant autosoms:l gene.

Introduction: Drosoplﬁla ananassae 15 the species of Drosophila commonly
found in the South Asian and the South, East Asian regions of the world, and
1s the drosophild fly commonly found in Sri Lanka. Genetical studies of
D. ananassae were started in earnest on a large scale in Japan in 1921. Previous
to this Metz 1n 1916, started cytological studies of these species. These were
classified as D. carribbea, Sturtevant, collected from Panama and Cuba. In



60 Seventeen Spontancously Occuriug Mutants of Drosophila

1921, genetical studics of D. ananassage were storted with the first discovery
of a mutant which was Curled wing, an autosomal recessive gene, as reported
by Sturtevant. These early studies have been cited by Kikkawa and Moriwaki
(1937, 1938). Recently Moriwakt and Tobari (1975) have described more
comprehensively the mutants in D. agnanassae.

2. Materials and Methods : Two stations in Sri Lanka namely, Gangodawila
and Nawinna were selected for sampling D. ananassae once a fortnight for
isolation of spontancously occuring mutants. Ten wild males of D. ananassae
were mated individually to virgin females of the laboratory bred wild stockin
the ratio of one male to one female. The F; adults cmerging from each vial
were sexed and the males and females were kept separately. After three
days F; males and females were allowed to intercross in separate vials, each
containing one virgin female and two males. After emergence of the F,
progeny from intercrossing of F, offspring, they were screened for morpholo-
gical mutants. The F, adults were anaesthetized by using dicthyl ether
and observed under a stereo-microscope and carefullty and systematically
observed for morphological deviants. When such deviants were isolated
they were tested genetically to study their mode of inheritance.

Once a suspected mutant type was observed attemptis were made to obtain
a pure breeding colony from it. From those pure colomes that were ultimately
obtained, genetic crosses were made to study the mode of 1nheritance of the

mutant gene.

3. Results : Seventeen spontaneously occuring mutants of D. ananassae
have been isolated from the wild in this study. They can be described as
marginal cell cross vein wing (mcv), marginal cell double cross vein wing
(mdcv), demi wing (dw), reduced eye (re), hooked leg(hl), net wing (nt), brown
eye (bw), marginal cellless wing (mel), cut wing (ct), semi wing (sw), balooned
semi wing (bsw), Curled wing (Cu), contracted wing (cnt), vesiculated wing
(vs), notch wing(n), garnet eye(g), and dark antennae (da). Three double
mutants brown eye and Curled wing (bw Cu), brown eye and contracted wing
(bw cnt) and brown eye and marginal cell less wing (bw mcl) were also isolated

in this survey.

3.1 Recessive autosomal mutants : Combined F, results of the parental
cross P; and reciprocal parental cross P, of the seven recessive autosomal
mutants namely, marginal cell cross vein wing (mcv), marginal cell double
cross vein wing (mdcv), demi wing (dw), reduced eye (re), hooked leg(hl), net
wing (nt), and brown eye (bw) are presented in Table 1.
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Plate I — mcv : marginal cell cross vein wing.
The extra cross vein is seen between the Ist and 2nd longitudinal veins.

Plate II—mdcy: marginal
celt double cross vein
wing.

. Except for the presence.
of an additional cross
vein between L1 and L2
_this mutant shows 2
similarlity to mcv. :

Plate III — dw : demi wing.
The wing length is reduced to about half of the normal, while the breadth is
about the same.
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Plate 1V —re : reduced eye.
Eye is smaller in size and is bar like than that of the wild type.

bw : brown eye.
'The eyes ere orange in newly emerged adults and change to brown about a
day after emergence.

hl : hooked leg.

The tarsal segments are abnormal in shape and are deformed giving the
appearence of 2 hook.

Plate V—nt : Net wing.
The wings have a net work of extra veins at the tip.

3.2 Recessive sex linked mutants: The combined F, Results of the parental
cross P; and the rveciprocal parental cross P, of the four recessive sex linked
mutants marginat cell less wing (mel) semi wing (sw), balooned semi wing
(bsw), and cut wing (ct) are presented in Table II.
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Plate VI -— mcl: marginal
cell less wing.

The marginal cell of the
wings  are  completly
10issing

Plate VII — sw : semi
wing.
Wing length varies from

half to two thirds of the
normal wing length.

Plate VIII — bsw : balooned semi wing.
Except for the presence of a bubble in the middle of the wing this mutant is
similar to the sw wing.
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Plate IX — ¢t : cut wing.
The wing appears cut at the edges.

3.3 Dominant autosomal mutants : 'Only one dominant mutant namely>
Curled wing (Cu) was observed in this study. The followiing experimental
crosses were conducted and are given in Table IIL ,

i. Cu/+33 X +/+ %2
ii. +/+ 33 X Cu/+ 92
iii. Cu/+ 33 x Cu/+ 2%

| Plate X — Cu : Curled wing.
About two thirds of the wings are curled upward.

3.4 Mutants not fully tested : The other five mutants described as contracted
wing (cnt), vesiculated wing (vs), notch wing (n), garnet eye (g), and dark
antennae (da) have not been fully determined. They were lost before they
could be tested.

ent © contracted wing.

The wings are unexpanded and strongly turned upward.
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Plate XI— vs : vesiculated wing.

The wings are wrapped and wrinkled and they appear blistered and slightly
turned upward.

These two may be phenotypes of the homozygous curled flies.
n : notch wing.

The terminal notches are present at the top of the wings.

4. Discussion : This is the first study of the mutants of D. ananassae from
Sri Lanka. The recovery of naturally existing hetrozygous mutants from
the wild populations of D. ananassae in Sri Lanka, have been used by us to
also detect the mutation frequency in these populations.

Among these seventeen mutants the following nine mutants described
as marginal cell cross vein wing (mcv), marginal cell double cross vein wing
(mdcv), demi wing (dw), reduced eye (re), net wing (nt), marginal cell less wing
(mcl), semi wing (sw), balooned semi wing (bsw) and Curled wing (Cu) are being
reported for the first time for D. ananassae. It is seen that eye colour mutants
and wing venation mutants seem to occur more frequently in Sri Lankan
populations. The brown eye (bw), hooked leg (k) and cut wing (¢f) mutants
have been reported previously in D. ananassae (Moriwaki and Tobari, 1975).
As tests for altelism with these mutants have not been carried out with previously
recorded mutants it is difficult to say whether the mutants isolated in this study
are the same as that described by other workers; yet we have assigned the
same symbols for them. The mode of inheritance of the remaining five
mutants contracted wing (cnt), vesiculated wing (vs), notch wing (n), garnet
eye (g) and dark antennae (da) could not be determined as they were lost
before complete tests could be carried out on them.

The rate of mmtation : In this survey, seventeen spontaneously occuring
morphological mutants were isolated from progeny obtained from wild
collected males of D. ananassae. Sixty two wild males from Nawinna
produced 28,964 F; flies and fifty seven wild males from Gangodawila produced
24,855 F, flies.
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Therefore, from a total of 53,819 D. ananassue Fj progeny obtained
from 119 pair matings, of males caught from the wild, a total of scventy three
mutations were recorded. Sixty five of them were recessive mutants. These
recorded recessive tvpes can be used to estimate the hetrozygous frequency
of these gones in the wild populations. Spencer (1947) has reviewed the
work of a number of workers who have tried to estimate mutation toads 1n
the populations of Drosophila. Most of the recent work on estimating
mutation frequencies in Drosophila were mainly carried out for 1nduced
mutations. Therefore, for the present study to estimate the mutation load
in D. ananassae in Sri Lanka we have used the formula devised by Craig
and Hickey in 1966 which was a modification of the VandeHey (1964) equation.

Our results indicate that the naturally occuring mutation frequency obtained
for D. ananassae in Stri Lanka populations is 0.29 per individual. If the
five lost abnormatities were also considered as true mutants the value would
have been 0.32 per individual. The mutation frequency estimated for
D.ananassae in Sri Lanka in the present study(0.29 per individual)seems to be
much lower than that estimated for D. ananassae in the Pacific Islands by
Spencer (0.63 per individual). The mutation frequency as calculated for
D. melanogaster was 0.7 per individual which is also muci higher than that
obtained by us for D. ananassae. The estimated value for populations of
'D. hydei is 2.38 which is the highest value so far obtained for a mutation load
for drosophilids.

The reason for the mutation frequency in Sri Lanka to be so low com-
pared to Spencer’s estimate for a Pacific Istand may be due to either differences

in screcning methods or due to actual differences in the mutation load carried
in these two populations created by biological factors.

The low frequency of mutations that we have obtained may have been
2150 due to reasons adduced by VandeHey (1964). He has suggested that the
chance of.suscessful recovery of recessive mutants depends on the number of
F, sibmatings which produced progeny for examination. In the present study
only ten or less than ten F; matings were selected from each wild collected
male. Therefore, some mutants may have been missed out or some additional
mutations may have appeared in later generations. Also some pair matings
produced very few offspring without any mutant flies.



67

C.N.L. Bogahawatte and W.E. Ratndyake

xx(0 11
i

*x80°LC
xxL8 Pl

990
680

200
I$°¢

+x09 V1

%08 L

OL'0

VT

vo°(
rxol, LE

NP4 . X

LY
1G

Ll
AY

L1E
L9C

viE
S04

0%
08¢

gt
G¢T

011
96C

i91
611

RLT
L

3¢
143

LS
98

LL
€L

add; ommpy  fo ou [p10]

JUENPUSIS ANYSiH ..

2dA1 1upinu I,m%. mm
Jfo ou pgor

61 RET PIL T PP + X 06 W/ (9)

G¢ 0ST 121 621 A&+ x £P /i (D)
~ (qu) Sum 1PN (L)

0g TES 9T 98T 93 i+ X &S M (9

LT L1€ ST coT 2 x FF Wiy (v)
(1y) So1 payooH (9)

96} 7001 b6y 80S o0 +/4+ X 56 mq/mq (9

34 958 Sey 1T¥ 8 +/+ X EF ma/mq (v)

(MQ) sA2 umoug (¢)

961 6211 ISy 88S £P +/+ X o a1 (9)

P 718 9pE 90 50 +/+ X ¥ asfar (v)
(91) 242 pasupay (b)

e 392 el 9€l PP It X oo Mp/mp (9

Op] 001 [SE 1SS oo 4+ X PP mp/mp (D)
| (mp) Summ waq (€)

8 I8¢ 681  T61, - pp T/t X o ropw/ropur (q)

s ’%€ 061 es1 &Y +/+ X PP aspur/aopur (v)
(Aopwr) SuUIM TIA $SOD A[QNOP 199 jeuidIe Amv

€ 20€ LST Sl o9 +/+X && sowjrow (q)

€1 b/S 1LT cOE a0 4 x £ aou/aom (v)
(Aour) Smm UIIA—SS01D 1120 Jeursie]N (1)

o ppm 92 34 | 1
addi ppu SSO40 pup Juvinpy

A irmn i — i

BYUEJ LI UY JUSSOUDUD (7 JO SIIBINIU [BUIOSCING JAISSIIAI UIAIS JO T pue g ‘sassord [ejudand 31) 3o smsax < f—J d[qe],



Seventeen Spontaneously occuring Mutants of Drasophila

68

+%x98 $C
L8

08¢l
*xxL6°6]

L9
+xx19°CC

Ol'¥
96°¢

oty
9

YL

36

96
9C1

LCY

3¢11

) (4

Ov
36

[¢
9

LCT

8611

addy juopmw PO

N A Nvﬂ

——rr— — - - | —_————

Jo ou p1o]

061

143

$v

00C

+ +.
S0
ady upingy

LS

0¥

6l1

LLY

el
009

175 %

6£0t

—rr or-

saddy ppim
Jo ou mjof

(474
8¢C

IS
¢91

£9
[81

6L
0Ll

08¢
pos

89
clt

0L
61y

5t C

69t ¢

22 54
2dd1 iy

16eoqIugIS AJUSTH s
PP A/+ X & ww (g
58 1+ X EP £1o (D)
(12) 3um M) ()

PO €]+ X & msq/msq ()
56 +/+ £ Kimsq (v)
(msq) Suim 1wuas pauoojeqg (g)

P L[+ X &6 msims (9)
&& +/+ X £F Kims (v)
(#s) Suim 1weg (7)

PO Lj+ X & pu/pw (g)

5 +1+ X 99 Alpwr ()
(four) Saim ssaf [[eo JewdIeN (1)

$S040 pup JuUpIn Ny

[ — —— —

pyUe LIS UT 20SSOUDUD (] JO SHUEINW PINUI] -XIS JAISSINI IN0j Jo “¢q pue g ‘soss010 Bjudaed Iq) Jo NS J—] 3qeL



6Y

"C.N.L. Bogahawatte and W. E. Ratnayake

urogIugis bam_.m %

€0'7 926 3% L8 €2V 617 0T 6 +/mD pp +/mD ()
+266'T1 66 WL LIZ veb T €T 56 +Mmo X oo +/+ @
8T 9ES WT 06T 8LS  LST  ITE §& +/+ x pe+mD (1)
- addy upmw P9 54 adA1 pjim PP A4 o
amwa.X Jo ou p1o]  3ddy juvinpy  fo ou iog adq1 pny $5040 puv JuUDImpy

— - - p—— — — - - a— v -

eYuBY US _E IUSSOUDUY (] JO JUBNI [RUIOSOINE JUBUIWIOp ‘Dwia Apm) jo symsay ' — III 2lqel.




s Seventeen Spontaneously QOccuring Matants of Drosophila

Acknowledgment :

We are thankful to Drs. K. M. Harris and B. H. Cogan of the Common
Wealth Institute of Entomology, London for confirmation of thc identificciion
of specimens of Droscphila ananassae collected by us from the wild.

We wish to record our thanks to Mr. N. Wimalaratne of the Department
of Labour who visited our laboratory and mnde the photomic-ographs of
the various mutants of Drosophila ananassae isolated by CNLB. This wosk
was carried out on Research grant No. RGB/80/5 of the Natural Resources,
Energy and Scicuee Authority of Sri Lanka.

References

1. Kixkawa, H. (1937;: Studies on ihie geustcs anc cytolegy of  Drosophila aranassae.
Genetica: 52 :458-516.

MoriwAKi, D. (1938): The genetics of some mutant characters in Drosophilaa ananassae
jap. Jour. Genetics Vol. xiv (I & 2). izl | | |
MoRIWAKI, D and Tozari, Y. {1975): D. ananassae. In Hand Book of Genetics
ed R. King Vol. 3, Chapter on D. ananassae 513-334.

SPENCER, W. P. (1947): Mutations in wild population in Drosophila “1n Advance in
renetics (ed. M. Demerec) Vol. 1, Acadzmic Press Inc. Publishers, New York, 399-401.

5. VANDEHEY R. . {1354); Ann. Entomology Sec. Amer 57, 488-495.

!\J

B~ W




